Abstract. Studies on the finance-growth link use different proxy variables for financial development. Among the most used is the total credit share in the GDP. Previous empirical studies show to be sensitive to the choice of the finance proxy indicator. Total credit share in the GDP appears biased in empirical modeling. Credit structure (loans to firms and households) prove to be more robust when used in the modeling. Credit structure reveals a different impact on economic growth showing lending policy impact varies depending on the credit structure. Researchers studying the finance-growth link must account for this when investigating supply leading and demand-following theories. Policymakers should also take care of the credit structure since loans to household discourage growth in the long run and are sensitive to economic shocks. We find empirical evidence to support both supply leading and demand-following theory. Bi-directional causality between private loans to firms/households and economic growth exists using Granger causality test. Private loans to firms and households economic growth exists using Granger causality test. Private loans to firms and households have a positive impact on economic growth in Croatia.
Introduction
There is a long going debate on the relationship between financial development and economic growth. The discussion is intense in developing and transitional economies with limited goals and instruments over the financial markets and monetary policy. Levine (2005) sets a theoretical framework explaining how financial development affects economic growth. Financial development stimulates economic growth through five channels; facilitating risk management, allocating resources, exerting corporate control, mobilizing savings and ease trading of goods and services, leading to capital accumulation and technological innovation and growth. Empirical studies supporting the supply-leading hypothesis and positive financial development − growth link advanced by Levine (2005) are present in Levine (1993a, 1993b) , Beck and Levine (2004) , Arestis, Demetriades and Luintel (2001) , Asteriou and Spanos (2018) . We can find supporters of demand-following hypothesis, economic growth cause financial development in Egbetunde and Akinlo (2015) , DemirgucKunt, Detragiache, and Merrouche (2013) , Fan, Xu, Su, and Shi (2017) and Stolbov (2017) .
Previous studies research the impact of financial development on economic growth using proxy variables for financial development; ratio of domestic private credit to GDP (gross domestic product), ratio of M3 to nominal GDP, total credit, and interest spread, a ratio of M2 to GDP, the ratio of total bank-deposit liabilities to nominal GDP, bank-deposit money assets. This study takes a different approach to research credit structure impact on economic growth in Croatia 1990−2018. Benczúr, Karagiannis and Kvedaras (2017) study the impact of household and credits to non-financial corporations using generalized method of moments (GMM). Their results show that the finance-economic growth nexus shows non-linear properties and depend on the proxy used for financial development. While total credits show a positive impact on economic growth, credit to households shows a negative impact on growth. Private credits to non-financial corporations positively affect economic growth according to their study. Panel studies show observation for a group of countries for a limited time horizon while time series approach can reveal additional data generation process patterns. Therefore, we use VAR (vector auto-regression) and VECM (vector error correction) model to study the impact of the finance structure (bank lending) on economic growth. To study the impact of bank credits structure on economic growth, we follow an individual approach of choosing Croatia as a country case. There are several valid reasons for studying the finance structure impact on economic growth using data for Croatia; it is a former transitional country, in a last 25 years it has gone through the transition from a centrally planned financial system to financial market, it is a leveraged country, personal consumption is an important factor of GDP growth driven by household credits (since wages are among the lowest in the EU), has passed a painful privatization of the banking system in 1998 and most prolonged economic crisis in 2008.
Past research on finance and economic growth nexus did not focus on the financial structure on economic growth, except for Benczúr et al. (2017) , studying developed (OECD) countries and not looking for long memory or non-linear effects. The empirical evidence still misses proving the theoretical idea behind the finance-economic growth nexus leaving the body of literature with an incomplete picture on the issue.
This research addresses these gaps in the literature, looking for a long memory pattern in the data. This research tries to encourage more country-oriented/individual studies using a time series approach. Past studies have shown that the causality link between financial development and economic growth is not robust to change in proxy variables used in the empirical models. A non-linearity and long memory issues found in previous studies demands more time series and individual studies to get a clear picture on the finance-growth link. Country economical and historical background also exhibits large influence on the finance-growth link limiting the robustness of the panel studies results on the matter. The paper has five parts. First, it reviews previous studies on the financial development, bank lending, and economic growth. Then in the next section we discuss research method and data analysis techniques. Findings discussion and a summary is in section four. The article concludes with discuss of the theoretical and practical implications of the study results and directions for future research. Schumpeter (1934) was the first to notice the relationship between financial development and economic growth and show the role of the banking system in supporting economic growth. Kuznets (1955) , Patrick (1966) , Goldsmith (1969) , McKinnon (1973) , Shaw (1973) are the pioneers of research on the relationship between financial development and economic growth nexus. After 1980, there was an increase in interest in studying these research problems from different perspectives, using different determinants and method. Although results differ, most of them confirm the positive impact of financial development on economic growth. Topcu (2016) reviewed the literature related to finance growth nexus. Part of the presented research referred to the causality between financial development and economic growth 1 investigated, by among others: Thornton (1996) , Demetriades and Hussein (1996) , Levine and Zervos (1998) , Habibullah (1999) , Arestis and Demetriades (1999) , Darrat (1999) , Calderon and Liu (2003) , Christopoulos and Tsionas (2004) , Dritsakis and Adamopouls (2004) , Lee (2005) , Habibullah and Eng (2006) , Acaravci, Ozturk, and Kakilli Acaravci (2007) , Eita and Jordaan (2010) , Enisan and Olufisayo (2009), Caporale, Rault, R. Sova, and A. Sova (2009) , Kilimani (2009 ), Esso (2010 , Chimobi (2010) , Hassan et al. (2011) , Rachdi and Mbarek (2011), Bojanic (2012) , Ray (2013) , Hsueh et al. (2013) .
Literature review
One element of financial development affecting the economic growth is credit policy. Considering the impact of credit on economic growth, it is possible to show a dozen of the latest research results. Gómez-Puig and Sosvilla-Rivero (2018) analyzed the effects of non-financial debt on economic growth in EMU countries (10 countries) for the period 1980-2015. Results show that private debt is harmful in periphery countries. Household debt reduction may be of key importance in such countries.
Léon (2018) investigated convergence of credit structure in 143 countries during the period 1995−2014. One result show that during the period between 2000 and 2014, the growth of both household and firm credits was higher for countries with a limited level of financial development. Financial development in Turkey shows a positive impact on the firms' growth (Topcu & Çoban, 2017) . Ibrahim and Alagidede (2018) analyzed the economic growth effects in 29 sub-Saharan African countries during the 1980-2014 period, when the growth in financial development and real sector was unbalanced. Empirical results showed that financial development hinders economic growth when the improvement in the financial sector not followed by higher real sector growth. Benczúr, Karagiannis, and Kvedaras (2018) investigate countries that recorded higher income (i.e. OECD, EU, and EMU) and examine effect of domestic private finance structure on (non-linearly), economic growth. The results show that non-linear, hump-shaped finance affects economic growth and is important for controlling financing composition as far as the sources (bank credit, debt securities, stock market) and the recipients of finances (households, non-financial and financial corporations), or both.
Chinese firms' having higher top ten shareholder ratios or firms that are older perform in time off the financial crisis and better in the crisis period (Lee, Chen, & Ning, 2017) . Asteriou and Spanos (2018) analyzed the relationship between financial development and economic growth during the recent financial crisis faced by 26 European Union countries over the period 1990-2016. Both the period before and after they investigated the crisis in the empirical research. The results present that financial development played a significant role in increasing economic growth before the crisis, while afterwards, it was a factor that hampered economic activity. It reveals that between 2008 and 2009, depositors enjoyed protection and it promoted stability of the financial system thanks to the capital adequacy of banks.
Durusu-Ciftci, Serdar Ispir, and Yetkiner (2017) applied the augmented Mean Group (AMG) and Common-Correlated Effects (CCE) estimators to investigate on how financial development may affect economic growth. The research concerned 40 countries over the period 1989-2011 and showed that credit and stock market developments have positive longstanding effects on steady GDP per capita. The results suggest that in the majority's case of examined countries, financial development was an important component for economic growth. Bahadir and Valev (2017) examined convergence for household and business credit in 30 European countries for the period 1995-2013. The results lead to a conclusion stating that the benefits of financial convergence for economic growth may be restrict as much of the convergence occurred in terms of household credit.
Finance structure (bank lending) in Croatia 1990−2018
Bank lending activity in Croatia since 1990 was strong. Because of privatization and transition errors, war, and inherited macroeconomic instabilities, it focused monetary policy on inflation and exchange targeting policy. Under such conditions (strict monetary policy), foreign denominated loans exploded beyond domestic currency loans (see Table 1 ). During the transition period, Croatia registered the highest share (in total loans) of foreign currency denominated loans amongst transitional countries. From Table 1 we can see that share was about 70% dropping to 66% in 2016 due to the conversion of Swiss francs (CHF) loans to EUR and national currency denominated loans. The large share of foreign currency denominated loans affected the structure of the bank lending benefiting households (mortgages) lending. Figure 1 shows the dynamics between the output (real GDP) and private credits in Croatia from 1994. We can observe a strong correlation disrupted by the business cycles in 1998 and 2008. During output expansion banks' lending rises and declines in time of crisis. It registered high de-leveraging during the crisis of 2008. This is normal since Croatia experienced the longest cycle in the EU with 6 years decline and stagnation in output. Negative expectations of economic agents (government, households and firms) discouraged future borrowing. This is visible from the Figure 2 . We can see from the Figure 2 that loans to households dominate over the loans to private firms. Loans to households range from 39% share in the GDP in 2012 to 34% in 2016. A strong decline because of de-leveraging since 2012 is visible in the loan to households (decline of five percentage points). Over the same period, loans to private firms also felt from 26.2% in 2012 to 23% in 2016. De-leveraging is stronger in households' loans in relation to loans to private firms. The reason lies in personal consumption sharp decline and real wages drop during the six-year economic cycle. Income crisis economic tax introduced in 2009 over a one-year period. Fiscal consolidation and fiscal austerity policies prolonged the crisis resulting in large mortgages decline affecting credit structures of the banking sector. Figure  3 shows the credit structure in Croatia during 1990−2017. Figure 3 shows the credit structure (% share in total loans) by sectors, households, and firms. Loans to private firms dominated during the phase of banks privatization (1993−2000) . After the banks' privatization phase, with foreign banks (five banks) getting control over 75% share of total banks market assets. Foreign banks with the largest share on the markets switched from lending private firms to mortgages and consumption loans offered to households. Credit expansions to households started after 2000 peaked in 2005 and continued until 2009. From the Figure 3 , we can see that loans to household peak in 2005 with 58% of the total loans. Because of the 2008 crisis, loans to households dropped to 43% of the total loans. However, the drop from 2009 stopped in 2015 and thereafter rose to reach in 2017 previous peak's level of 57% in 2009. Banks' lending to private firms dropped after privatization of the financial system. Total lending to private firms shrank from 70% share in total loans (in 1995) to 40% in 2003. Foreign commercial banks moved from risky lending to small and medium enterprises (SME) to mortgage and consumers loans backed up by significant collateral. Limited financial lending to SME in Croatia slowed potential GDP in the long run. Rising personal consumption financed by mortgage and consumer credits boost real GDP growth in Croatia. Output in Croatia highly depends on the bank lending. Financial development in Croatia is conducive for economic growth. The financial crisis episode of 2008 back up this hypothesis. Figure 3 shows lending to households and private firms dropped until 2015. Driven by bank lending to households after 2015, output level (real GDP) revived proving "finance-led growth hypothesis" or the "supply-leading hypothesis" holds for Croatia. Following this data-driven hypothesis for Croatia we develop an econometric model to fit the data and explain finance-led growth. 
Data and methods
To analyze the finance-led growth link and find evidence to support or disprove the "supplyleading" hypothesis in Croatia we use time series analysis (Vector autoregression and vector error correction). We use data from 1990 to 2017 on real GDP, the share of households' credits in total private credits, the share of private firms' credits in total private credits, human capital stock, total factor productivity, KOF globalization index, and dummy variables for war 1991−1995 and economic crisis 2008. Variables used in the analysis below: lGDP = logarithm of real GDP at constant national prices (in mil. 2011US$) − Penn World Table 9 .1. lCAP = logarithm of capital stock at constant national prices (in mil. 2011US$) − Penn World Table 9 .1. lHUMAN = logarithm of Index of human capital per person, based on years of schooling and returns to education − Penn World Table 9 .1. lTFP = logarithm of total factor productivity at constant national prices (2011 = 1) − Penn World Table 9 .1. lGLOB = logarithm of KOF index of globalization - Gygli, Haelg, and Sturm (2018) . lHOUSEHOLDS = logarithm of households' credit share in total credits (in %) − Croatian national bank database (www.hnb.hr). lFIRMS = logarithm of firms' credit share in total credits (in %) − Croatian national bank database (www.hnb.hr). We use annual data transformed using standard frequency conversion approach (low to high − quadratic match average in Eviews 10). The data are from several databases: Penn World Table 9 .1 (Feenstra, Inklaar, & Timmer, 2015) , World Bank, World Bank Indicators Database (Savina, Haelg, & Sturm, 2018) , Financial development and structure dataset (Beck, Demirguc-Kunt, & Levine, 2000 , (Cihák, Demirgüç-Kunt, Feyen, & Levine, 2012) , Global financial development database (Cihák et al., 2012 , Léon, 2018 , WIIW annual database. We test for the stationarity in the series using standard unit root test; (ADF) − (Dickey & Fuller, 1979) , (PP) − (Phillips & Perron, 1988) , and (KPSS) − (Kwiatkowski, Phillips, Schmidt, & Shin, 1992) .
From Table 2 we can see that the battery of standard unit root test results show series to be I(1). We check for a cointegration relationship between the selected variables and apply the Johansen cointegration test (Johansen, 1991 (Johansen, , 1995 Johansen & Juselius, 1990) . Using standard VAR (vector autoregression) lag selection procedure based on (AIC) − Akaike's (Akaike, 1974) and (SIC) -Schwarz's Information Criteria (Schwarz, 1978) . We use optimal lag selection process through Ljung-Box Q statistics (Ljung & Box, 1978) increasing one lag until no autocorrelation issue exist (optimum lag). For the Lag selection we use (AIC) and (SIC) in the Wald Lag exclusion test (Lütkepohl, 2005) . Both tests, (Ljung & Box, 1978) and Wald test (Lütkepohl, 2005) select the lag length of 1 as the optimum lag length in the VECM. Table 3 show the results for the Johansen and Juselius (1990) cointegration test. Trace test and Max-Eigen test (see Tables 3 and 4 ) reject the null hypothesis of no cointegrating relations (r = 0) and one cointegrating relation (r ≤ 1) at 5% significance level. Trace and Max-Eigen test do not reject the null of two (2) cointegrating equation at 5% significance level finding two long-run cointegration relationship between lGDP and its determinants in the equation (1). This holds for the equation with lHOUSEHOLDS and lFIRMS series. We find VECM equation can estimate the impact of the households' and firms' credits on output in Croatia. 
All variables in the equation (3) are positive and significant at 5% significance level. Estimated VECM show the long run equilibrium relationship between real GDP, human capital stock, level of the country's exposure to globalization and bank lending to firms. Variables are in the logarithm form, we can interpret associated long-run parameters as partial elasticity coefficients. We can observe that a 1% increase in the human capital stock (HUMAN) with a 1% increase in the human capital stock leading to 3.83% increase in the real GDP. Increase in the KOF index (Global) results in a real GDP increase of 0.36%. The lending activity of the financial sector measured by the share of firms' credits in total credits has a positive impact on the real output. An increase in the bank lending to firms by 1% leads to a growth in the real GDP by 0.39%.
To estimate the link between firms' lending and output growth, we use the Granger causality test (Granger, 1969) . We present Granger causality test results together with the speed of adjustment coefficients in Table 5 . Adjustment in the real GDP is achieved by the change in the past real GDP values and human capital stock. Granger causality test results show a bidirectional causality running between credits to firms and output. We find evidence to support both demand and supply-leading theory. We find the credit structure to be an important factor of growth in Croatia. An 1% increase in financial lending to firms (lFIRMS) results in a real GDP increase of 0.39%.
Variance decomposition (see Figure 4) shows the impact of variations in capital stock, human capital stock, credits to firms and globalization on the real GDP.
From the Figure 4 , we can see the previous level of lGDP, credits to firms and world globalization influence most of the output dynamics in Croatia. The results support the supplyleading hypothesis and small open economies theory, in particular for the EU members countries (small opened economies as Croatia). Figure 5 shows shocks in real GDP, human capital, bank lending to firms and globalization have a long-term positive impact on output. Change in the human capital stock has a positive impact on real GDP and show long memory pattern. A shock to lFIRMS has a stagnating effect on output in the short run. In the long-run, lending to firms' show positive and long-lasting effects on the real GDP with the effect continuing to persist beyond the 10th quarter. Globalization shows opposite dynamics since firms don't use bank lending to improve capital/output ratio resulting in a rise in competitive export and share in the world trade. Instead, a majority of the firms use loans for improving liquidity position in the short run.
Following we estimate VECM model analyzing the impact of households' lending on the output with two dummy variables (WAR taking 1 from 1991−1995 and CRISIS from 2009−2015): 
The long-run equation shows an increase in the human capital stock by 1% rise in real GDP by 2.77% while 1% increase in the KOF index increases real GDP by 0.77%. In the long run, households' lending positively influences the real GDP. A 1% increase in the households lending results in 0.44% growth in output (real GDP). Households' lending shows a stronger impact on real output in Croatia us expect what since around 70% of the total credits were in the form of private loans to households. Table 6 shows the result of the Granger causality test. (Table 6) show a bidirectional causality running between households' loans (lHOUSEHOLDS) and output (lGDP). Finance-growth nexus shows bi-directional causality supporting supply-leading and demand-leading theory. Increase in households' lending increase total output and rising output leads to increasing financial demand and further financial development.
Variance decomposition (see Figure 6) shows the impact of variations in human capital stock, gross capital stock, globalization and households' loans on the real GDP. Figure 7 shows most of the changes in the real GDP dynamics is due to changes in the lagged GDP values and globalization. Sensitivity to world trade and the crisis has a strong impact on the economic conditions of small and open economies such as Croatia. A variance decomposition for the real GDP shows human capital stock, gross capital stock, and households' lending has a limited effect on the output dynamics in Croatia from 1990 to 2018.
Shocks in real GDP has a positive, persistent impact on the real GDP (Figure 7) . Effects of the shock in the real GDP is not dying out, in the long run, showing persistence. Exogenous shock in the capital stock also lasts over ten quarters. Shock in household lending (lHOUSE-HOLDS) negatively influences the real GDP up to ten quarters turning negative after three quarters. Globalization negatively influences the GDP dynamics in Croatia over the long run showing long memory properties (persistence). Shock in human capital stock neutrally influences the real GDP in the short run (two quarters) turning positive after six quarters. Our study result are important for CEE and transitional and developing economies policy makers to set up adequate debt policy and consequently investment and growth policies as well. The example of Croatia shows that after entering European Union lending policy of the financial sector change in favor of firms' lending instead of households. This in turn stimulate economic growth in recent time for the Croatian economy.
Conclusions
The nexus between financial development and economic growth depends on monetary policy tightness which determines the private credit structure as this study show. The future studies in the finance and economic growth link should consider the relationship between the two depends on the proxy variable used in the empirical studies. Empirical studies using total private credit share in the GDP show a diverse (positive/negative) impact on economic growth. The robustness of the model used in the empirical studies is low. Panel country studies, and individual country studies, show the finance-growth relationship change from positive to negative affecting results robustness. This study shows that more robust and valid results are obtained when using the credit structure as a proxy variable for finance. Results (at least for Croatia) show that loans to firms versus loans to household have a different impact on economic growth. Loans to households are more sensitive to economic crises and have a negative long-term impact on economic growth. Credit to firms has a positive impact on economic growth, in the long run, increasing export and openness leading to a rise in investments and employment. We find empirical evidence to support both supply-leading and demandfollowing theory. Bi-directional causality between private loans to firms/households and economic growth exists using Granger causality test. Private loans to firms and households have a positive impact on economic growth in Croatia. Rising growth leads to more leverage boosting banks' lending to firms and households. VECM modeling techniques prove to be reliant when investigating the finance-growth link. However, the residual shows the potential existence of long-memory in economic growth and banks' lending. Future research should explore the possibility to use fractional integration modeling to study the finance-growth link. More robust results could be obtained if long-memory property of the series is used in the analysis. Study results show diversified banks' lending policy have a different impact on economic growth. In the short run, loans to households increase personal consumption and economic growth. In the long run, however, the impact turns negative if affected by economic shocks. Lending to firms in the short run does not have a significant impact on economic growth. In the long run, lending to firms increase investments and capital stock leading to more significant economic growth. Lending to the firms are also less sensitive to economic shocks in relation to the loans to households. Study results are limited to a single county and should be checked on a larger sample and using different econometric techniques (fractional integration). Policy makers can find important practical information when setting up efficient economic policy favoring lending to the firms' and investments policies in equipment, research and development instead of structural investments.
